The antigen used in the Harrison-Wyler Wassermann technique (Wyler, 1929) is an alcoholic extract of fresh ox heart muscle, to which 1 per cent. alcoholic cholesterol is added to give a final concentration of 0-4 per cent. cholesterol. One part of the mixture is then diluted with 14 parts of normal saline, the resulting opalescent suspension being used as the antigen in the test. Richardson (1940) introduced a modification of this antigen by further diluting it with five times its volume of saline, and he claimed that this procedure enhanced both its sensitivity and its specificity. Price (1950a), using the principle of optimal proportions, has shown that the cholesterolized crude heart extract antigen can be made considerably more sensitive by using it at its optimal titre. This is an individual property of each extract, and has been found in the seven so far tested to range between 1 in 120 and 1 in 480. When parallel quantitative tests on positive sera are made, using different batches of extract each at its optimal titre, remarkably constant endpoints are obtained. This affords a method of standardizing the performance of antigens of this type. The * Received for publication, Oct. 26. 1951. consistent level of sensitivity which results is a very real advantage when the serological behaviour of patients is being observed over a prolonged period.
From the Whitechapel Clinic, London
The antigen used in the Harrison-Wyler Wassermann technique (Wyler, 1929) is an alcoholic extract of fresh ox heart muscle, to which 1 per cent. alcoholic cholesterol is added to give a final concentration of 0-4 per cent. cholesterol. One part of the mixture is then diluted with 14 parts of normal saline, the resulting opalescent suspension being used as the antigen in the test. Richardson (1940) introduced a modification of this antigen by further diluting it with five times its volume of saline, and he claimed that this procedure enhanced both its sensitivity and its specificity. Price (1950a) , using the principle of optimal proportions, has shown that the cholesterolized crude heart extract antigen can be made considerably more sensitive by using it at its optimal titre. This is an individual property of each extract, and has been found in the seven so far tested to range between 1 in 120 and 1 in 480. When parallel quantitative tests on positive sera are made, using different batches of extract each at its optimal titre, remarkably constant endpoints are obtained. This affords a method of standardizing the performance of antigens of this type. The * Received for publication, Oct. 26. 1951. consistent level of sensitivity which results is a very real advantage when the serological behaviour of patients is being observed over a prolonged period.
The results of parallel tests on six sera, using seven antigens prepared over a period of 2 years, are presented in Table I .
It can be seen that although the titres of the antigens varied from 1 in 120 to 1 in 480, they gave very uniform endpoints with these sera, the results not varying by more than one dilution. It is also evident that the antigens keep very satisfactorily for at least 2 years when stored in the dark at room temperature.
Technique
In the present investigation 4,860 sera were tested in parallel using two antigens: The Whitechapel Wassermann technique as described by Price (1950b) (1) 2,780 sera from patients attending the Whitechapel Clinic for investigation or treatment.
(2) 1,100 sera from patients in the London Hospital; among these were 411 sera from antenatal patients.
(3) 980 sera sent to the Venereal Diseases Reference Laboratory (Medical Research Council). These included both sera sent for confirmatory testing and " problem " sera which had given anomalous Iresults in other laboratories.
The sera from the Clinic and the Hospital form a representative sample of specimens which might be sent for testing to any laboratory undertaking serological tests for syphilis. Those from the Reference Laboratory were included because it was thought that they might afford a useful indication of the relative specificity of the two antigens. The results of these tests are summarized in Table II. Discussion There were ninety sera in the first group (from clinic patients) which gave discordant results with the two antigens. Of the two sera reacting with the S. but not with the O.T. antigen, one came from a patient with treated syphilis and the other from a man with non-gonococcal urethritis. He was observed for 3 months during which time his serum titre with S. antigen declined from 1 in 80 to negative. This was considered to be a non-specific reaction. No cause for it was found.
Among the 88 sera reacting only with the O.T. antigen, 76 came from 71 patients who had been treated for syphilis; these reactions were considered to be specific. The remaining twelve sera came from ten patients who had no history or clinical evidence of syphilis. Seven of them were from patients who had gonorrhoea, one with non-gonococcal urethritis, and one who had penile warts. Five of these ten patients defaulted from observation, so that no opinion can be given as to the interpretation of the serum tests. The remaining patient was a pregnant woman who gave a series of inconclusive results in the absence of any history or clinical evidence of syphilis. Her husband was sero-negative. When the pregnancy was 7 months advanced, she was thought to have a hydatidiform mole and the uterus was evacuated. The foetus was normal and histological examination of the placenta showed no abnormality. The patient was given prophylactic penicillin (5 mega units) postoperatively. Her serum tests became negative and remained so for 12 months, when her Wassermann reaction became positive at a low titre, other tests being negative. It is thought that this patient's reactions were probably non-specific in nature; the treatment with penicillin unfortunately obscured the position.* It is evident from these results that the use of the antigen at its optimal titre increased the sensitivity of the test very considerably, as indicated by the 76 sera from syphilitic patients which reacted with this antigen only. It is not possible to form any definite opinion as to the specificity of the O.T. antigen, because full examination of half the patients in this group giving possible non-specific reactions was precluded by their defaulting from observation. If it is assumed that all these twelve sera gave nonspecific reactions, the incidence with the O.T. antigen in the group as a whole is 0-36 per cent. In the second group of sera (from hospital patients) there were three which reacted only with the standard antigen. Two of these came from patients with pneumonia and one from a man complaining of hoarseness of voice. Five sera reacted only with the O.T. antigen; one from a pregnant woman, one from a two-year-old child with prurigo, and one from a woman who had been treated in the past with liver injections for anaemia. There was insufficient serum available to repeat tests on the remaining two sera, one from a patient with infectious hepatitis, and one from a patient whose clinical diagnosis was not known. Excluding these last two sera, as the possibility of technical error had not been removed, the incidence of nonspecific reactions with each antigen was 0 27 per cent., or, in the case of the O.T. antigen, 0-46 per cent. if the two incompletely investigated sera are assumed to have given non-specific reactions.
The evaluation of the 105 sera which gave discrepant results in the third group (specimens sent to the Reference Laboratory) does not rest on any certain basis. Of these sera, 54 came from cases of treated syphilis; six of these reacted only with the standard antigen, and 48 with the O.T. antigen alone. These results confirm the higher specific sensitivity of the latter antigen. A further 31 sera came from patients in whom no clinical evidence of syphilis had been found; twelve of these sera reacted only with the standard antigen, and nineteen only with the O.T. antigen. No clinical details were sent with the remaining twenty sera; six reacted only with the standard antigen, and fourteen only with the O.T. antigen. If these twenty sera are excluded from the group on the grounds of insufficient information, the standard antigen gave 1 13 per cent. and the O.T. antigen 1-77 per cent. of positive reactions with sera from patients in whom there was no clinical evidence of syphilis. These percentages are exaggerated since two specimens of serum were examined from each of three of the patients, and three specimens from another patient. Even allowing for this factor, the incidence of presumed non-specific reactions for both antigens is high; it should be remembered, however, that these were selected sera, many of which had given anomalous results in other laboratories.
In the appraisal of an antigen used in serum tests for syphilis, three properties must be considered: specific and non-specific sensitivity, specificity, and the ease with which the antigen can be standardized so that different batches give comparable results. This last property has not received the attention which it deserves and the results so far obtained in the standardization of crude heart extract (or cardiolipin) antigens by the application of the principle of optimal proportions are encouraging. The results obtained show that the antigen gives results that are considerably more sensitive when it is used at its optimum titre than when it is used at the arbitrary dilution employed in the standard antigen. It is not easy to decide whether the advantages of this increase in sensitivity have been outweighed by a lowering of specificity. This difficulty is due to the fact that adequate investigation of the clinical condition of the patients involved is precluded by incomplete case histories and defaulting patients. It is not impossible that the seven patients with gonorrhoea whose sera reacted only with the O.T. antigen were incubating syphilis, and that their blood contained only enough reagin to react with the more sensitive antigen. The treatment with penicillin may have been enough to mask the development of clinical manifestations of the disease or even to abort it completely. It is felt that the best estimate of the relative specificity of the two antigens can be made from the incidence of non-specific reactions among the hospital group of patients. The total number of sera in this group is too small to allow more than an estimate to be made, but the standard antigen gave 0-27 per cent. non-specific results, and when it was used at its optimal titre the incidence lay between 0-27 and 0-46 per cent. Summary
(1) 4,860 sera have been tested in parallel with standard Harrison-Wyler Wassermann antigen using the Whitechapel Wassermann technique, and with the same antigen used at its optimal titre.
(2) Use of the antigen at its optimal titre greatly increases its sensitivity. It is estimated to give between 0 27 and 0-46 per cent. non-specific reactions.
